Mechanism-based inhibition of CYP1A1 and CYP3A4 by the furanocoumarin chalepensin.
The cytochrome P450 (P450, CYP) 2A6 inhibitor chalepensin was found to inhibit human CYP1A1, CYP1A2, CYP2A13, CYP2C9, CYP2D6, CYP2E1, and CYP3A4 to different extents. CYP1A1 and CYP3A4 underwent pronounced mechanism-based inactivation by chalepensin and had the smallest IC50 ratios of inhibition with NADPH-fortified pre-incubation (IC50(+)) to that without pre-incubation (IC50(-)). CYP2E1 had the least susceptibility to mechanism-based inactivation. This inactivation of CYP1A1 and CYP3A4 exhibited time-dependence, led to a loss of spectrophotometrically detected P450, and could not be fully recovered by dialysis. Pre-incubation with chalepensin did not affect NADPH-P450 reductase activity. Cytosol-supported glutathione conjugation protected CYP3A4 but not CYP1A1 against the inactivation by chalepensin. Cytosolic decomposition of chalepensin may contribute partially to the protection. The high epoxidation activities of CYP1A1, CYP2A6, and CYP3A4 were in agreement with their pronounced susceptibilities to mechanism-based inactivation by chalepensin. Considering both the IC50 values and inactivation kinetic parameters, the threshold concentrations of chalepensin for potential drug interactions through inhibition of CYP2A6 and CYP3A4 were estimated to be consistently low. These results demonstrate that chalepensin inhibits multiple P450s and that epoxidation activity is crucial for the potential drug interaction through mechanism-based inhibition.